Case Report

Poisoning of a Child Because
of an Older Sibling’s Habit

Urgent message: Be aware of new fads and habits that are growing in
popularity. Some of them can result in life-threatening symptoms and seri-
ous permanent health consequences.

ANDY PHAM, MS-3, and JOHN SHUFELDT, MD, JD, MBA, FACEP

Introduction

omiting is a common presentation in the urgent care
Vsetting, especially in the pediatric population. With

children, health-care providers must start with a com-
prehensive differential diagnosis because of the difficulty
in obtaining accurate information directly from the
patient. The medical history, often presented by the par-
ent, must be carefully sorted through for clues to a diag-
nosis. Information such as vomiting duration and
frequency and associated symptoms can uncover any red
flags. Other clues such as diet, dangerous environmental
exposures, and risky behaviors of other family members
can guide the diagnosis and eventual treatment.

Case Presentation

A 4-year-old boy presents to an urgent care center,
accompanied by his mother, because of new-onset vom-
iting and a rapid pulse. The mother says that the child
has vomited three times in the past hour but that the
boy was “completely fine” beforehand.

A review of systems shows that he also has rhinor-
rhea, diarrhea, abdominal pain, and some shortness of
breath. His mother reports that he has not had any
seizures and has not exhibited an altered mental state.
The boy has no history of previous major illness, and all
of his immunizations are up to date. At the boy’s last
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visit to his pediatrician 1 month earlier, the mother was
told that her son’s weight and height were above the
75th percentile for his age.

The boy attends day care, and his mother reports that
he has had no recent contact with sick children there.
He has a 15-year-old stepbrother. The patient’s mother
says that she has locked up all harmful chemicals in
the house. She reports that no one in the household
smokes but says that she believes her stepson has a “new
cigarette-like smoke machine” that he has been using late
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at night. Upon further questioning, the mother recalls
that she noticed an empty vial of fluid on the coffee table
but that she did not think much about it at the time.

Physical Examination
The boy’s vital signs are as follows:
® Temperature: 36.9°C
= Blood pressure: 104/75 mm Hg
B Pulse: 144 beats/min
m Respiratory rate: 27 breaths/min

Physical examination shows an alert, well-nourished
boy in moderate distress. Wheezing is heard in both
lungs, and tachypnea is noted. Cardiovascular exami-
nation shows significant tachycardia. Abdominal exam-
ination shows diffuse tenderness but no rebound or
guarding. The boy’s pupils are equal, round, and reactive
to light. His skin is flushed, particularly on his cheeks.
His reflexes are normal, and there are no other significant
physical examination findings. Findings on neurologic
examination are normal.

Diagnosis
With the presentation of abdominal pain and vomiting,
the differential diagnosis must include gastroenteritis,
dehydration, volvulus, appendicitis, intussusception,
overdose or toxic exposure, and small bowel obstruc-
tion. The boy’s wheezing could be related to an acute
episode of asthma or aspirin overdose, but asthma alone
cannot explain his other gastrointestinal symptoms.
When the medical history and social history are taken
into account, one potential diagnosis is nicotine poison-
ing secondary to accidental ingestion of fluid used in
electronic cigarettes (e-cigarettes). The boy might have
ingested the e-cigarette fluid that his stepbrother left on
a table. His wheezing, vomiting, and diarrhea can be
explained by the muscarinic effects of nicotine.

Discussion
Disposition and Treatment
The boy was referred to an emergency department
because of his multiple episodes of vomiting, tachycar-
dia, and continued symptoms of nicotinic poisoning.
The urgent care providers believed that he needed more
advanced monitoring and treatment, such as atropine,
for the muscarinic symptoms of nicotine poisoning.
Intractable vomiting can be a cause for further care.
In addition, muscle aches and soreness can be signs of
rhabdomyolysis, which requires escalation of treatment.
Nicotine poisoning can also manifest with seizures and
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respiratory failure; both scenarios necessitate advanced
medical attention.

Management includes but is not limited to treatment
of muscarinic and nicotinic symptoms, evaluation of
electrolyte abnormalities, and monitoring of renal func-
tion. Muscarinic symptoms such as bronchorrhea, diar-
rhea, and wheezing can be treated with atropine. Seizures
should be managed initially with benzodiazepines. For
more persistent seizures, phenobarbital can be used.!

In patients with respiratory failure, intubation is
required.? Electrolyte abnormalities such as hyperkalemia,
hyperphosphatemia, and hypocalcemia can be present
with nicotine poisoning. Hyperkalemia is the most wor-
risome and should be identified and treated immediately.
Acute renal failure can occur secondary to rthabdomyolysis.
For this reason, the patient’s serum creatinine kinase, elec-
trolyte, and urine myoglobin levels should be carefully
monitored. Nicotine poisoning can cause serious perma-
nent consequences if it is not quickly caught and treated.

Electronic Cigarettes and Children

Advertised as the safe alternative to smoking, e-cigarettes
have captured the attention of longtime smokers and
young people alike. The manufacturers of e-cigarettes
claim that their product is less harmful than traditional
cigarettes because e-cigarettes do not produce harmful
tobacco smoke. Instead, the devices heat up a premixed
fluid within a cartridge and generate a rapidly dissipat-
ing vapor that the user inhales.

Recent surveys show that the popularity of
e-cigarettes has rapidly increased since the early 2000s.
The modern form of the e-cigarette was first patented in
2003 by a Chinese pharmacist who came up with the
smoking alternative after his father died of lung cancer.
By 2007, the product had reached the United States,
where it would reproduce its initial success. Between
2010 and 2011, the percentage of e-cigarette users nearly
doubled.? Findings from a December 2015 Gallup sur-
vey? show that e-cigarettes have become the second
most common form of tobacco consumption after tra-
ditional cigarettes. That same survey found that 5.4%
of young adults between the ages of 18 and 29 reported
that they use e-cigarettes. High school students have a
higher usage rate, at 13.4%, according to 2014 data from
the Centers for Disease Control and Prevention.’

The growing prevalence of e-cigarettes has increased
the rates of nicotine poisoning, particularly in the pedi-
atric population. According to the American Association
of Poison Control Centers,® the number of reported liquid
nicotine exposures increased from 271 in 2011 to 3783
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“Management includes but is not limited
to treatment of muscarinic and nicotinic
symptoms, evaluation of electrolyte
abnormalities, and monitoring of renal
function. Muscarinic symptoms such as
bronchorrhea, diarrhea, and wheezing can
be treated with atropine.”

in 2014. With the increasing use of e-cigarettes in U.S.
households, the number of cases of liquid nicotine poi-
soning involving children will most likely continue to
rise. Fatalities from nicotine poisoning from e-cigarettes
have been reported. One case involved a toddler who
accidentally ingested cartridge fluid,” and another case
involved an adult directly injecting the fluid into the
bloodstream.®

Take-Home Points
The number of nicotine poisoning accidents secondary
to e-cigarette use has increased exponentially in recent
years. Health-care providers who are acutely aware of
the possibility of nicotine overdose can make rapid,
life-saving diagnoses. It is crucial to know the red flags
for higher levels of care:

u Decreased oxygen saturation
Increased respiratory work
Seizures
Intractable vomiting
Rhabdomyolysis
Hyperkalemia
Hyperphosphatemia
Elevated serum creatinine kinase level
Elevated urine myoglobin level

References

1. Froberg B, Ibrahim D, Furbee RB. Plant poisoning. Emerg Med Clin North Am.
2007;25:375-433.

2. West PL, Horowitz BZ, Montanaro MT, Lindsay JN. Poison hemlock-induced respiratory
failure in a toddler. Pediatr Emerg Care. 2009;25:761-763.

3. King BA, Alam S, Promoff G, et al. Awareness and ever-use of electronic cigarettes
among U.S. adults, 2010-2011. Nicotine Tob Res. 2013;15:1623-1627.

4. Nekvasil N, Liu D. In U.S., young adults’ cigarette use is down sharply. Washington
DC: Gallup: Well-Being [published 2015 December 10; cited 2015 December 28]. Available
from: http://www.gallup.com/poll/187592/young-adults-cigarette-down-sharply.aspx
5. Arrazola R, Singh T, Corey C, et al; Centers for Disease Control and Prevention (CDC).
Tobacco use among middle and high school students—United States, 2011-2014. MMWR
Morb Mortal Wkly Rep. 2015;64:381-385.

6. Mowry JB, Spyker DA, Brooks DE, et al. 2014 Annual Report of the American Associ-
ation of Poison Control Centers’ National Poison Data System (NPDS): 32nd Annual
Report. Clin Toxicol. 2015;53:962-1147.

7. Moran L. Upstate New York boy, 1, dies after ingesting liquid nicotine. New York Daily
News. 2014 December 15. Available from: http://www.nydailynews.com/news/national/
1-year-old-n-y-boy-dies-ingesting-liquid-nicotine-article-1.2045532

8. Chatham-Stephens K, Law R, Taylor E, et al; Centers for Disease Control and Preven-
tion (CDC). Notes from the field: calls to poison centers for exposures to electronic
cigarettes—United States, September 2010-February 2014. MMWR Morb Mortal Wkly
Rep. 2014;63:292-293.

The Journal of Urgent Care Medicine | June 2016 29

Recruit Urgent Care

Professionals online at
JUCM CareerCenter

Tools for Employers:
e Post Jobs Online
* Manage Resumes
* Track Job Performance
 Upgrade Opportunities

Post an Urgent Care
Job Today!

Open a barcode
scanner app on
your smartphone.
Position your
phone’s camera
over this QR code
to scan.

J“CM CAREERCENTER

THE JOURNAL OF URGENT CARE MEDICINE

www.UrgentCareCareerCenter.com

(201) 529-4020 * classified@jucm.com




